Fluorescent markers for hypoxic cells. A study of novel heterocyclic compounds that undergo bio-reductive binding.
The bioreductive metabolism and binding of nitroaromatic compounds has been suggested as a method for the identification of hypoxic tumour cells. Bound metabolites of suitable nitroaryl compounds (and some other reducible aromatic compounds) may fluoresce, offering an alternative to radiolabelling or NMR etc. as a diagnostic method. In this paper, the synthesis of some heteroaromatic nitro-compounds is given together with the results obtained from testing of these and other mainly nitroaromatic compounds in vitro as potential bioreductive fluorescent probes for hypoxic cells in tumours. Compounds were incubated with oxygenated or hypoxic mammalian cell suspensions for various times before evaluation of the cellular fluorescence from bioreductive metabolites by fluorescence microscopy and flow cytometry. Among those compounds yielding fluorescent metabolites in cells, considerable variation in hypoxic:oxic differential fluorescence was observed. The in vitro mammalian cell test system showed several of the compounds to be sufficiently promising to merit further investigation in vivo.